Introduction
A projective plane is an incidence structure of points and lines with the following properties:  Every two points are incident with a unique line;  Every two lines are incident with a unique point;  There are four points, no three collinear; see [4] . A Desarguesian projective plane (2, ) has as points one-dimensional subspaces and as lines two-dimensional subspaces of a threedimensional vector space over the finite field of elements (3, ) . A -arc in (2, ) is a set of points no three of which are collinear. A -arc is complete if it is not contained in a ( + 1)-arc. The main aims of this paper is to classify arcs of all sizes in projective plane (2, 16) , and classify those arcs which are contained in a conic. Many results of (2, ), ≤ 31 have been satisfied; see [4] , [6] , [7] , [10] , [11] . For more results we are looking at the projective plane of order sixteen. A brief history of the research subject is given as follows. Arcs were first introduced by Bose (1947) in connection with designs in statistics. Further development began with Segre in (1954) showed that every ( + 1)-arc in (2, ) is a conic. An important result is that of Ball, Blokhuis and Mazzocca showing that maximal arcs cannot exist in a plane of odd order. In (1981) Goppa found important applications of curves over finite fields to coding theory. As geometry over a finite field, it has been thoroughly studied in the major treatise of Hirschfeld (1979 Hirschfeld ( -1985 and of Hirschfeld -Thas (1991) and Hirschfeld (1998) .
Definitions and basic properties
Definition 2.1 [4] : Given a homogenous polynomial in three variables 0 , 1 , 2 over , a curve ℱ is the set ℱ = ( ) = { ( ): ( ) = 0} where ( ): is the point of G(2, q):represented by = ( 0 , 1 , 2 ). If has degree two, that is, = 0 0 2 + 1 1 2 + 2 2 2 + 2 0 1 + 1 0 2 + 0 1 2 , then ℱ is called a quadric. A conic is a nonsingular quadric ℱ.
Definition 2.2[7]
: An( , ) code C over F q is a subset of (F q ) n of size . A linear [ , ] code over Galois field F q is a k-dimensional subspace of (F q ) n and size = The vectors in the linear code C are called codewords and we denote them by = 1 
)
Let be irreducible over and ∈ be a root of . It is called primitive if the smallest power of such that = 1 is ( − 1); that is, is a primitive root over F q n .
Definition 2.5[4]:
Denote by and * two subspaces of G( , ), A projectivity : → * is a bijection given by a matrix , necessarily non-singular, where ( * ) = ( ) if * = , with ∈ ∖ 0. Write = ( ); then = ( ) for any in . The group of projectivities of G( , ) is denoted by GL( + 1, ). Definition 2.6[4]: A group acts on a set Λ if there is a map Λ × G → Λ such that given g, g´elements in and 1 its identity, then a. 1 = , b. ( )g´= (g g´) for any in Λ.
Definition 2.7[4]:
The orbit of in Λ under the action of G is the set = { g│g ∈ G}. Definition 2.8 [4] : The stabilizer of in Λ under the action of G is the group = { ∈ G│ = }. Definition 2.9[4]: Let be a -arc and a point of G(2, ) ∖ . Then if exactly bisecants of pass through , then is said to be a point of index . The number of these points is denoted by . 
Results and Discussion

Construction of Inequivalent -Arcs
In this section, the algorithm used to classify the -arcs that contain the standard frame is described. Let be a ( − 1)-arc, ≥ 5, containing the standard frame ϒ.
(1) Define 0 −1 to be a set of points not on the bisecants of ; that is, points of index zero. ) be a non-singular matrix such that the points of (2,16) are generated as following.
Let ℓ 1 = ( ); that is, ℓ 1 is the line passing through points (x, y, z) with third coordinate equal to zero. Then ℓ 1 forms the following difference set, with = , = 0, … ,272 . The points = and the lines ℓ of (2,16) can be represented by the following array. The 5-arcs in ( , ) The number of points on the sides of a tetrastigm is (4,16) = 91 which is the number of an 4-stigm where = 16. Hence the number of points not on the sides of tetrastigm is * (4,16) = 273 − 91 = 182 . The projective group of the standard frame ϒ = {0,1,2,253} splits the 182 points not on the bisecants of ϒ into 10 disjoint. This gives the following conclusion.
Theorem 3.4.1. In (2,16), there are precisely four projectively distinct 5-arcs, as summarized in Table 2 , as follows: 3. Because of the one-to-one correspondence between the projective line (1,16) and a conic, for more details see [4] . Let ℂ * = ( 2 − ) = { ( 2 , , 1); ∈ 16 ∪ {∞ = (1,0,0)}} be a conic. Then the four pentads as given in [ 9 ] correspond to inequivalent four 5-arcs * on the conic ℂ * . Each 5-arc * , = 1, … ,4 is equivalent to one of , = 1, … ,4. These equivalences and the matrix transformations are given in Table 3 , as follows: Table 2 . A cell n: │ │ in Table 3 means that n is the number of 6-arcs stabilized by the group Theorem 3.6.1. In (2,16), there are precisely 61 projectively distinct 6-arcs. The numbers of 6-arcs with their stabilizer group type are given in Table 5 , as follows: The eight hexads E i as given in [9] correspond to eight inequivalent 6-arcs i * on the conic ℂ * . Each 6-arc i * , i = 1, … ,8 is equivalent to one. This gives the following conclusion. Theorem 3.6.2. In (2,16), there are precisely 8 projectively distinct 6-arcs on a conic, as summarized in Table 6 , as follows: The 7-arcs in ( , ) The total number of points not on the sides of the hexastigms or 6-stigms is 5154. The action of the stabilizer group of each inequivalent 6-arc on the corresponding set ∁ 0 6 splits the 5154 points into orbits. There are twelve different classes of 7-arcs of type [ 0 , 1 , 2 , 3 ] and six different sizes of stabilizer groups. A cell n: │ │denote the number n of 7-arcs with stabilizer group size │ │. The constants of 7-arcs are given in Table 7 , as follows: Theorem 3.7.1. In (2,16) , there are precisely 454 projectively distinct 7-arcs.
The number n of inequivalent 7-arcs with stabilizer group of type with respect to the constants are given in Table 8 , as follows: The ten heptads as given in [ 9 ] correspond to ten inequivalent 7-arcs i * on the conic ℂ * . This gives the following conclusion. Theorem 3.7.2. In (2,16) , there are precisely 10 projectively distinct 7-arcs on the conic summarized in Table 9 , as follows: Theorem 3.8.1. In (2,16) , there are precisely 2633 projectively distinct 8-arcs. In Table 11 , the numbers of inequivalent 8-arcs are listed according to the stabilizer group types The eleven octads as given in [ 9 ] correspond to eleven inequivalent 8-arcs i * on the conic ℂ * . This gives the following conclusion. Theorem 3.8.2. In (2,16), there are precisely 11 projectively distinct 8-arcs on a conic, as summarized in Table 12 , as follows: Since 0 = 0 for some 9-arcs so there is a complete 9-arc in (2,16). There are 7 different sizes of stabilizer groups of the 9-arcs. The details are given in Table 13 , as follows: Theorem 3.9.1. In (2,16) , there are precisely 6014 projectively distinct 9-arcs divided into 608 incomplete arcs and 6 complete arcs. In Table 14 , the numbers of inequivalent 9-arcs are listed according to the stabilizer group types . According to the stabilizer group types , the numbers of complete 9-arcs are listed in Table  15 , as follows: Table 16 , as follows: Table 17 , the numbers of inequivalent incomplete10-arcs are listed according to the stabilizer group types . According to the stabilizer group types , the numbers of complete 10-arcs are listed in Table  18 , as follows: Since 0 = 0 for some 11-arcs so there is a complete 11-arc in (2,16). There are six different sizes of stabilizer groups of the 11-arcs. The details are given in Table 19 , as follows: Theorem 3.11.1. In (2,16), there are precisely 1171 projectively distinct 11-arcs divided into 1058 incomplete arcs and 113 complete arcs. In Table 20 , the numbers of inequivalent 11-arcs are listed according to the stabilizer group types . According to the stabilizer group types , the numbers of complete 11-arcs are listed in Table  21 , as follows: The 12-arcs in ( , ) The total number of points not on the sides of the 11-stigms is 6640. The action of the stabilizer group of each inequivalent 11-arc on the corresponding set ∁ 0 11 splits the 6640 points into orbits. Theorem 3.12.1. In (2,16), there are precisely 587 projectively distinct 12-arcs divided into 555 incomplete arcs and 32 complete arcs. In Table 23 , the numbers of inequivalent incomplete 12-arcs are listed according to the stabilizer group types . According to the stabilizer group types , the numbers of complete 12-arcs are listed in Table 24 , as follows: Since the value of 0 = 0 for some 13-arcs so there is a complete 13-arc in (2,16).There are six different sizes of stabilizer groups of the 13-arcs. The details are given in Table 25 , as follows: Theorem 3.13.1. In (2,16), there are precisely 260 projectively distinct 13-arcs divided into 259 incomplete arcs and one complete arc. In Table 26 , the numbers of incomplete 13-arcs are listed according to their stabilizer group types. According to the stabilizer group types , the numbers of complete 13-arcs are listed in Table 27 , as follows: Theorem 3.14.1. In (2,16), there are precisely 100 projectively distinct incomplete 14-arcs, as summarized in Table 30 , as follows: Table 41 , as follows: 
